III-V semiconducting compounds in the presence of a magnetic field are considered. The 14 x 14 effective hamiltonian in the frame of 5-leve1 model is obtained. Directional dependence of selection rules are obtained. Shallow donor levels in the frame of spherical 3-level model are also considered. New trial functions suitable for a whole range of magnetic field aτe proposed. It is found that the energy as well as the variational function of each magnetodonor 1evel is a continuous function of the magnetic field.
The majority of kp calculations of a semiconductor band stucture follow the procedure of perturbation theory for nearly degenerate levels (Löwdin [1] ): one includes a small number of bands in matrix equation and treats the other bands in perturbation theory. Such matrix for Γ6, Γ7 and 8 bands in III-V semiconductors in the presence of magnetic field in [001] direction was introduced by Pidgeon and Brown [2] and consequently extended to other magnetic field directions by Weiler et al. [3] , Brown and Rössler [4] , Wlasak [5] and Grisar et al. [6] .
The present paper extends construction of this matrix. We have additionally taken into account Γ7 and Γ8 conduction bands, thus we obtain 14 x 14 matrix of effective hamiltonian for arbitrary direction of magnetic field. The Q-depended part of our hamiltonian (where Q = -(iħ/rn) < Χν |py |Zc >) reduces to the forms presented by Pfeffer and Zawadzki [7] for the three directions they have considered (i.e. . Selection ules for inversion asymmetry induced transitions are the same as those in the paper of Wlasak [8] . The angle dependence of selection rules for 'warping' induced transitions is summarized in (329)
We denote by Δs = 0 the transitions within the a set or the b set of solutions, by Δs = -1 the transitions from the a set to the b set and by Δs = +1 the transitions from the b set to the a set in the Pidgeon and Brown [2] notation. σL and σR describe left and right circular polarizations in the Faraday geometry, respectively and π describes parallel Voigt geometry.
Let us now consider shallow magnetodonors in III-V compounds. The use of 3-level model to solve this problem began from the work of Larsen [9] and was developed by Zawadzki and Wlasak [10] and Trzeciakowski et al. [11] . The present calculations are performed in the frame of this model.
We have taken trial functions for the ground and excited states in the following form where: r = (p2 + λz 2 )0. 5 ; β = 0.5(γε/2λ) δ ; λ, ε and δ are variational parameters. One can see that for δ = 0.5 and λ = 1 Eq.(1) approaches 1s hydrogenic function and for δ = 1 it is the high field function of Yafet et al. [12] . For m = ±1, δ = 0.5 and λ = 1 Eq. (2) gives simply 2px and 2py functions. The series in Eq.(3) originates from 3dx+z a n d 3 d y + z f u n c t i o n s . T h e i n t r o d u c t i o n o f t h e p a r a m e t e rδ g i v e s t h e possibility of using our functions over the whole range of magnetic field.
The present calculation has confirmed that the exponent of r in exponential functions of all variational functions is a monotonically increasing function of the magnetic field from the value equal to 1 to a value 1ess than 2 even for very high magnetic field. Energy differences between the pm (Eq.(2)) and dm (Eq.(3)) states for a given value m > 0 listed in Table II are in very good agreement with experimental data for InAs [13, 14] . In the light of the present calculations all coulombic levels continuously rebuild their wave functions and continuously change their energies from the zero magnetic field to the high magnetic field values.
